It is estimated that every year malaria infects approximately 300 million people and accounts for the death of 2 million individuals. The Plasmodium parasites that cause malaria in humans are transmitted exclusively by mosquito species belonging to the Anopheles genus. The recent development of a gene transfer technology for Anopheles stephensi mosquitoes, using the Minos transposable element marked with the enhanced green fluorescent protein EGFP(1), provides now a powerful tool to investigate the role of mosquito molecules involved in the interaction with the malaria parasite. Such technology, when further developed with additional markers and transposable elements, will be invaluable for
INTRODUCTION
The recent development of an efficient gene transfer technology for A. stephensi mosquitoes, achieved by using a Minos-based transposon(4) loaded with the EGFP selectable marker (1) , has expanded the possibility of studying the genetics of human malaria vectors at the functional level. Although EGFP has proven an invaluable visible marker for identifying transformed individuals in different insect species (1, (5) (6) (7) , the availability of only this selectable marker limits the range of applications of a gene transfer technology in malaria vectors. New molecular tools are now needed in order to exploit fully the potential of germline transformation for Anopheles mosquitoes, with the aim of unravelling the interactions between host molecules and Plasmodium parasites, as well as performing functional studies such as transposon tagging and enhancer trapping.
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Ultimately, this technology could be utilised to develop transgenic mosquitoes with a non-permissive phenotype for parasite development. These mosquitoes could be used in malaria control programs with the aim to replace the permissive wild type vectors.
As shown in Drosophila melanogaster, the availability of various molecular and genetic tools to achieve germline transformation has contributed tremendously to our understanding of the fruitfly biology, leading to the identification of hundreds of genes involved in development, immunity, tissue modelling and embryogenesis. The transposable elements P, Minos, piggyBac and hermes have, among others, all been successfully utilised to drive integration of exogenous DNA into the fruitfly genome (8) (9) (10) (11) . At the same time, the employment of an array of visible selectable markers, such as white, rosy, cinnabar, and more recently EGFP (12) (13) (14) (15) , has greatly facilitated the screening procedure, and allowed complex functional studies of genes and their promoter regions. Germline transformation of A. stephensi mosquitoes is anticipated to open a wide range of applications to explore the genome of these important disease vectors, when sustained by a parallel development of appropriate molecular tools. So far, the availability of a system for germline transformation based on the combination of a single transposable element with a single selectable marker has limited the array of applications of gene transfer technology in Anopheles. In this study, we have achieved germline transformation of A. stephensi mosquitoes by using the piggyBac transposable element, initially isolated in the cabbage looper Trichoplusia ni (2) , to drive 4 integration of foreign genes. Moreover, we have validated the use of the red fluorescent protein dsRED(3) as a visible selectable marker in germline transformation in the same mosquito species.
EXPERIMENTAL PROCEDURES

Plasmid construction
The pMiRED transformation vector (fig 1a) was derived from plasmid pMiNot (11) by inserting a DNA fragment containing the dsRED gene under the control of the 
Embryo microinjection
Blood-fed Anopheles stephensi mosquitoes (strain sd 500) were allowed to lay eggs in a solution of 0.1 mM p-nitrophenyl p'-guanidinobenzoate (pNpGB) 48-72 hours after a blood meal. Embryos were then transferred onto glass slides and microinjected in injection buffer essentially as described (1) 
Southern blot analyses and sequencing of integration sites
Genomic DNA from transgenic A. stephensi adults (G 2 generation) and from wildtype mosquitoes was digested with the restriction endonucleases HindII or EcoRI and blotted as described (18) . although at frequencies much lower than those obtained in this study (6) . seems to indicate the occurrence of horizontal transfer of this element (19) .
Horizontal transfer has also been postulated for Minos (20) . More data are needed on these two transposons before population replacement schemes can be implemented.
We have also validated the use of dsRED as a selectable marker in germline In conclusion, the results achieved in this study are anticipated to have an essential impact upon the development of an array of genetic tools for studying the biology of Anopheles mosquitoes. 
